great. It is therefore all the more important that we should inquire very carefully into the factors, especially the primary factors, which render the gums vulnerable to the pathogenic organisms which surround us so universally that escape from them is absolutely impossible.
If we except acute infections or traumatic influence, a lowered vitality of the gingival tissues is, I think, admitted to be a constant or almost constant factor in chronic gingivitis. On this point I should like to quote the following: (1) E. E. Talbot (" Interstitial Gingivitis," 1899, p. 163) writes: " Healthy gum tissue is intolerant of bacteria and will resist invasion of micro-organisms "; and again, "lowered vitality of tissue is a fruitful source of infection and suppuration." (2) In a discussion on a paper read by Mr. W. Hern at the Metropolitan Branch of the British Dental Association on June 17, 1914, the President of the Section is reported in the British Dental Journal, January 1, 1915, p. 15, to have said: " Again, with regard to the liability of the gum to infection, it was of prime importance to prevent congestion and consequent loss of tone. It seemed to him there was no mystery about the nature and cause of pyorrhiea. What was pyorrhoea ? It was a chronic septic alveolitis. What were the organisms concerned? The ordinary micro-organisms of the mouth. Where did they first gain admittance ? At the edge of the gum where it was really also the edge of the pericementum. Why did they succeed in thus invading a living MH-18 tissue? Because the tissue was congested, lowered in vitality, lowered in resistance." Lastly (in " Stomatology in General Practice," 1913, p. 61) , Pickerill writes of pyorrhoea: "The direct cause in all cases is infection by patghogenic organisms. It is now known that no single organism is responsible for the production of the disease, but that the infection is always an extremely mixed one. The organisms most frequently isolated from this disease are Micrococcus catarrhalis, streptococci, Bacillus septus, Bacillus necrodentalis, staphylococci, and the pneumococcus. These organismns are or may be, of course, present ordinarily in a healthy mouth, without giving rise to any local lesion. The factor which determines their entrance into the periodontal ligament is either an increase in their virulence or a decreased tissue resistance on the part of the patient. This latter may be brought about either through local or* general causes." And the same author (in "The Prevention of Dental Caries and Oral Sepsis," 1912, p. 125) writes: " It is, too, a general pathological law, and not confined to the human tissues, but pervading the whole of organised Nature, that stagnation in any tissue or cavity makes for decay and disease, and favours the development of those general analytical forces represented as a riule by the activity of micro-organisms; and, conversely, all those forces which prevent stagnation and promote movement and circulation iake for health and development."
If it is agreed that the lowered vitality of gum is a main predisposing cause of gingival disease, and if lowered vitality is mainly due to stagnation, we can proceed to inquire into the factors that lead to stagnation. Though other agencies may enter into causation, it is a priori probable that the factors will be found mainly in some faulty food habit, or in faulty food or drink.
As regards food, I am in general accord with those who lay stress on the abuse of saccharine and starchy foods, and am in agreement with the advice on those points given by Dr. Sim Wallace, Mr. Dowsett, Mr. J. G.. Turner, Mr. Colyer, and many others. On this head I may be allowed to add two suggestions: (1) That not only is stone-ground wholemeal vastly superior to ordinary white flour, but that unleavened bread is not only more wholesome, more nutritious, and more palatable than leavened bread, and that it leaves far less residue on the teeth and gums.
(2) That the addition of fat t.o white flour, whether especially in the form of pastry or hot buttered cakes or hot buttered toast or sandwiches containing tenacious fat, such as ham fat, leaves a slimy coating over the gums far more tenacious than that left by mere white bread or bread and butter.
As regards food habits, we are all agreed in theory as to the importance of thorough mastication, but in practice our standards would be found to differ very considerably. For the prevention of stagnation it is not only important that food-too often rendered unduly soft by the process of cooking-should be triturated, it is important that it should be sucked. If any of those present have had experience of eating ripe wheat out of the ear, or care to try the experiment of masticating fully some unground corn, they will find that they have to suck at the materials in their mouths and therefore pull on the cheeks and gums in a totally different and much greater degree than they would were they eating bread-even though the bread were in the form of crust or crisp toast; and this pull leads not merely to increased action of the salivary glands, but to more active circulation in the gingival structures.
But the factors to which I wish to direct your attention to-night are other than those that have so frequently been discussed, or I should not venture to address you this evening.
I do not know who first suggested mouth-breathing as a cause of gingivitis, as I find Talbot says: "Patterson holds that mouthbreathing has, in his experience, been a very common accompanying condition which he cannot help connecting with the production of the disease. By it the gums are -kept dry, their functions destroyed, and the way paved for catarrhal inflammation " (Talbot, " Interstitial Gingivitis," p. 8). But, in any case, Colyer emphasises the importance of this factor and says (J. F. Colyer, " Dental Disease in its relation to General Medicine," 1911, p. 99): "It cannot be too strongly insisted on that mouth-breathing is the principal cause of gingivitis." But mouth-breathing is not a primary condition. The newborn child is not a mouth-breather; the condition comes on coincidently with or subsequent to a general congestive condition of the nasopharynx, which in its most pronounced form shows itself as adenoids and enlarged tonsils. Careful observation for nearly thirty years has led me to believe that this congestive condition is due (1) to the habit of keeping the night nursery and living-room for children in all strata of society much too warm: the warm, moist atmosphere sets up an cedematous swelling of the mucous membrane of the nose and pharynx, and probably of the mouth, which has been well demonstrated by Professor Leonard Hill (Lancet, May 10, 1913, pp. 1288 et seq.); and (2) this congestion is further increased by the prevalent habit of overfeeding'the infant and young child, which leads to chronic congestion of the coats of the stomach and of the nasopharynx and mouth, for, as Talbot puts it, " there is direct communication with the gingival structures by bloodvessel and nerve throughout the mucous membrane from the nose, stomach, and lung."
The rules generally laid down as to frequency of feeding the suckling and the young child are, I am convinced, in the direction of enjoining too frequent and, for bottle-fed infants, too copious feeding. It is impossible to enter into this detail here, but I may say, in passing, that the healthiest infant I have ever seen was one that was fed like a puppy in the first four weeks-i.e., only when food was desired. It was never suckled oftener than six timnes in twenty-four hours, and usually, even in the first four weeks, only five times, and later, when weaned, was fed at first only four times, and at the age of 19 months only three times in the day. These two factorswarm moist air which, besides causing congestion of the nasal and pharyngeal mucous membrane, is also far more laden with pathogenic organisms than cold dry air, and chronic congestion of the stomach from over-feeding-are, I suggest, primary factors in causing mouth-breathing.
But there is another food habit originating in the nursery which, I am going to suggest, is as injurious or even more so, especially in young adult and later life. Mr. J. G. Turner and others have pointed out that gingival disease, except as a result of trauma, is very rare in wild animals, comparatively rare in primitive man, and exceedingly prevalent in our own and other highly civilised, or shall I say artificialised, communities. Now quite apart from the facts that wild animals have natural foods, and live on the whole in the open air, they never get any food or drink hotter than the body whereas in our own and other highly civilised communities the habit of taking food and drink hotter, and considerably hotter than, the body is general. It begins in the nursery. The breast-fed child escapes for a few months, but except in a few nurseries where the mother or nurse is more than ordinarily careful, and tests the temperature of the bottle with a thermometer, the bottle-fed child begins to have food hotter than its body a few days after birth. I have found a monthly nurse giving a young baby a bottle of food over 120' F., and being surprised that I found fault with it. She was quite sure that she could test correctly the temperature of a bottle by her hand or tongue. After the suckling stage we have the hot pappy foods-bread and milk, porridge, milk puddings, broths, hot tea or cocoa, hot potatoes, &c.-regarded as essential articles of food, so that before the child leaves the nursery a tolerance and even a liking for foods considerably hotter than the body has been established.
Pickerill (" Prevention of Dental Caries," p. 272) gives an analysis of the dietary of 1,500 public school children on a single day: and from that one sees that, apart from hot meat or hot puddings, at breakfast 53'8 per cent. took porridge presumably hot; 74,7 per cent. some form of hot drink-tea, coffee, or cocoa; at dinner, 46 2 per cent. took some hot drink; at tea, 76'6 per cent. took some hot drink; and in adult life hot food and drink are indulged by most of us at every meal. How hot one does not realise until one takes the trouble to test it by a thermometer; but many people take beverages well over 1600 F., and food (potatoes, stews, &c.) at the same temperature; and soup at 1200F. to 130°F. is described by mnany people as being cold. Now let us consider the effect of this on the mouth, and especially on the gums, which necessarily come in contact with these hot foods. The frequent and prolonged application of heat to any part of the body, unless it is followed imnmediately by the application of cold, leads to a chronic congestion; and this habit of hot food is persisted in day after day, month after month and year after year.
In the last few years I have come across several patients with considerable chronic gingivitis who have not been mouth-breathers, have kept their teeth scrupulously clean and done all in the general way of oral hygiene that could be desired; but the gingivitis has persisted in spite of all care. These people are all, I find, in the habit of taking excessively hot drinks; and I have not one but many cases where the gingival condition has greatly improved when hot drinks have been given up. The worst case of gingivitis, with absolutely clean sound teeth, I have ever seen was in a young well-educated Arab who, in adopting English food, had also adopted the habit of taking freely hot tea and large cups of hot coffee, as opposed to the Arab habit of very small cups of coffee-not as a rule taken very hot-and even then frequently cold water is taken immediately before or after it. I submit that besides errors in the character of food taken, the main factors in producing the lowered congestive condition of gum which renders it vulnerable to microbic infection are: (1) A chronic hyperamia due to the habit of taking food and drink hotter than the body; (2) a chronic congestion of mouth, throat and nose due to hypertemia of stomach, the result of over-feeding and too frequent feeding; and (3) the effect on nose, pharynx and mouth of warm, moist, unwholesome microbe-laden air; and that these factors should be regarded as primary in the causation of gingivitis.
(The diagrams illustrating Professor Leonard Hill's paper, "Physiology of Open-air Treatment," were thrown on the screen. These showed how in warm moist air the mucous membrane of the nose was swollen and congested, and how the congestion was relieved on a return to outside cold air.) DISCUSSION. Dr. SIM WALLACE said that he agreed with much that Dr. Ackerley had said, but was convinced that cold and damp air was much more productive of depressed vitality of the mucous membrane of the nasopharynx, and consequent liability to infection, than was warm moist air. He referred t6 certain statistics which appeared to show that " adenoids " were ten times more prevalent in children who were brought up under the strict open window night and day r6gime than they were in children who slept with the windows closed. He referred also to the fact that almost all young animals-for example, rabbits, squirrels, and mice-lived and slept in a warm, damp, ill-ventilated atmosphere, rather than in the cold damp current of air which was liable to be the lot of children who slept with the windows open in winter in this country.
Mr. J. G. TURNER thought the marginal gingivitis was a reaction to irritation due to germ infection and was a sign of vitality. It was not a predisposing cause of infection. Animals in the London Zoological Gardens suffered continuously from gingivitis, but got no hot food. He asked how Dr.-Ackerley thought an infected stomach produced mouth hyperamia-by reflex or by infection ? He hoped he might be allowed to take exception to the words " scrupulously clean." In other parts of the body infection was conceded to be microscopic, and in the mouth the same must apply. Hence to allow the term " scrupulously clean " a microscopic examination must be made and found negative.
Mr. J. F. COLYER said he would like to correct a little misunderstanding that seemed to have arisen with regard to the statement he had made as to the relation of mouth-breathing to gingivitis. He had not stated that gingivitis was always due to mouth-breathing, for he was fully aware that there were many other causes; what he had laid stress upon was that a marginal gingivitis limited to the anterior teeth was always associated with mouthbreathing, the result of nasal obstruction.
Dr. ACKERLEY, replying to Dr. Sim Wallace, said that as he had never lived in a rabbit burrow he could not speak of the condition of its atmosphere from personal experience, but he knew it was not artificially heated. If Dr. Sim Wallace would produce diagrams which showed results-of moist stagnant air different from those published by Professor Leonard Hill it would be more to the point. Mr. J. G. Turner regarded the congestion of gums antecedent to gingivitis as due to a reaction to micro-organisms. In this he differed from Talbot and other observers. Chronic congestion due to mechanical and physical causes was common, and he (Dr. Ackerley) contended it was so in the mouth. He was in general agreement with Mr. Colyer as regarded the evil effects of mouth-breathing, but his contention was that mouth-breathing was itself due to antecedent factors. He thought, too, there was a decided difference so far as the gums were concerned between mouth-breathing due to mechanical obstruction of nose and mouth-breathing due to a general congestive condition of the nasopharynx. As regards hot drinks, he had not expected that his views would be accepted that night. He had himself been watching the effect of hot food and drinks for many years, and he thought that his critics, when they had carried out prolonged observations on this point, would come to agree with him. There was a great danger in accepting a universal habit as a good habit; and it was not easy to trace the effect of a habit universal in the community in which one lived. But besides differences in the kinds of foods taken, one had to look for possible differences in food habits to account for the prevalence of gingivitis in highly civilised communities and its rarity among primitive men and wild animals.
The Influence of the Thyroid Gland upon Dental Caries.
By HERBERT EWAN WALLER, L.R.C.P.Lond., M.R.C.S.Eng.
(Birmingham). DENTAL caries, though a well-worn subject, is still-profitable for discussion. And I venture to state that the real cause is not yet appreciated in its true light. Without wishing to belittle the patient research and brilliant results of those who have demonstrated the essential influence of carbohydrate fermentation on the actual process of decay, I take this opportunity of protesting that it is unwarrantable, on that account, to assume that dental caries is merely a question of diet.
The details of the process of decay are well known to you, but to avoid any misunderstanding perhaps I ought to recite them. First, then, we have the lodgment of carbohydrate material upon the teeth.
Secondly, the fermentation of this material, brought about by organisms in the mouth, with the consequent production of acids, of which lactic acid is the chief. Thirdly, solution of the lime salts of the enamel and dentine by these acids; and, finally, a further destructive process by bacteria, which liquefy the decalcified dentine. This I believe to be a fair summary of present opinion on the subject. Granting, then, that carbohydrate fermentation is an essential factor in dental caries, does it follow that increased dental caries is merely due to an increase of carbohydrate diet? I think not, for the following reasons:-Firstly, we have the age-incidence. Dental caries is far more
